Adaptations in cholinergic transmission in the ventral tegmental area associated with the affective signs of nicotine withdrawal in rats.
Chronic administration of nicotine induces adaptations in the brain reward circuit to counteract the acute drug effects; when nicotine administration ceases, these adaptations remain unopposed and lead to drug withdrawal. The present studies were conducted to assess the effects of chronic nicotine administration on nicotinic acetylcholine receptor (nAChR) activity in the ventral tegmental area (VTA) and the nucleus accumbens (Nacc) shell. A discrete-trial intracranial self-stimulation procedure that provides current-intensity thresholds as measures of brain reward function was used in rats. Previous studies have shown that withdrawal from nicotine-induced elevations in brain reward thresholds that are indicative of a decrease in brain reward function. We show here that injections of the nAChR antagonist dihydro-beta-erythroidine (DHbetaE; 0.6-20 microg total bilateral dose) into the VTA, but not outside the VTA, resulted in significant elevations in brain reward thresholds in nicotine dependent rats (9 mg/kg/day nicotine hydrogen tartrate) while having no effect in saline-treated controls. By contrast, DHbetaE (0.6-20 microg total bilateral dose) injected into the Nacc shell had no effect on brain reward thresholds of nicotine- or saline-treated rats. The adaptations in cholinergic transmission in the VTA are likely to mediate, at least partly, the affective signs of nicotine withdrawal in humans.